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At those stations with a sufficient period of record for
the determination of approximate normals, upper-air
temperatures during December averaged below normal
except in the lower levels at Seattle where the departures
were positive. At the latter station and at Norfolk,
however, the monthly means are based on only 9 and 16
observations, respectively. The lower values of the
monthly mean temperatures at the upper levels in the
eastern part of the country, as compared to western sta-
tions at corresponding latitudes, is evident in table 1.
Upper-air relative humidity departures were positive,

except at Pensacola and Norfolk where they were mostly
negative,

Pronounced southerly components occurred in the di-
rections of the upper-air wind resultants along the middle
and northern Pacific coast, and a marked northerly com-
ponent over the Lower Lakes region, as compared to the
normal westerly direction. Resultant velocities were
above normal over most of the southern and central
stations and north Pacific coast, and below normal else-
where, In most cases the resultant velocity departures
were of only moderate magnitude.

TABLE 1.—Mean free-air temperatures and relalive humidities obtained by airplanes during December 1935

TEMPERATURE (°C.)

Altitude (meters) m. s. 1.

Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000

Btations Num-

ber of

Depar- Depar- Depar- Depar- Depar- Depar- Depar- Depar- Depar-|obser-

Mean ttr%g Mesan E")"lf] Mean é‘;’n"l Mean ftr%rrfl Mean ;%r[g Mean ftr%rno; Mesan #:;:1 Mean m Mean é‘(’flfl -

normal normal normal normal normal normal normal normal normal

Barksdale Field (Shreveport), La.!

52 m 10

31

23

Cheyenne, Wyo 1 (1873 m) 31

El Paso, Tex.J (1184 m) 31

Fargo, N. Dak.1 (274 m) 30
Kelly Field (San Antomo), Tex.1

(206 m)_ . 35 I ' 2 IR f 23
Lake)] hurst N.J. LG 10 (1) JR, —2.6 ... —3.8 [-cceeet —6.0 [-e___ —-7.8 24
Maxwel! Field (Montgomery),

............... el 2220 42|..... 41 3.6 24
Mltchel Fleld (Hempstead, L. 1.),

(29 m).... . X —-7.3 —8.7 26
Murfreesbo 0, Tenn X . 0.8 —0.2 22
Norfolk, Va ' ( 0 m) 3 .9 0.1 —2.0 16
Oklahoma City, Okla 1 (391 m) . 3 3.8 2.4 28
Om&ha Nebr. (300 m) - ccoeeevn--a . 2 .1 —4.0 —-3.8 31

Pearl Bfa.tbor, Territ.ory of Hawaii ¢

(6m) 21.3 | —2.2| 20.5( ~0.2 | 18.8 13.9 31
Pensacola, Fla,} (24 m) ............ 4.9 —4.5 6.4 | —3.5 7.0 6.1 28
8an Dlego, Califd (10 m)..c...._. 8.9 | —3.1 12.2 | —0.9 10.9 8.3 31
8cott Fleld (Bellev1lle), ni:

(135 m) 4, 4.1 | —4.2 20
Seattle, Wash,? (25 m) &. 4.9 | +1.9 3.2 9
v&)oknne, Wash 3 (506 m)._ L 0.2 (... 1.1 25

ton, D, C.? (13 m) 0. -3.3| —3.6| —5.0 20
Wright Fieid (Dayton),

(244 m 8. —8.3 |-ceeoo -7.1 21

70 |- 60 51 52

L1 3% FUUREPRSOUR VRPN PO AP 55

70 -1 72 73 68

[i5: 35 RN IR SV ORI IR AU

b2 (RN USRI PR [ 60

0, N. Dak 83 |- 85 72 63

Kel.ly "Field (8an Antonio), Tex. .. 84 |_...__ 66 61 59

Lakehu.rst, N T emcmamcamnes 68 |.coanen 67 69 64
Maxwell Field ontgomery),

Als..... (7 61 53 | 48

Mitchel Fi

N Yoo 80 ... 80 78 72

Mur!reesboro, Tenn. 81 | __..._ 74 68 59

Nortolk, Va_______. _coeeeen 64 -6 61 57 53

Oklahoma Clty, Okla..... 80 ).____.. 75 o 63 | .- 58

Omaha, Nebr________.____.___..___ 85 +1 83 +4 75 +9 65

Pear] Harbor, Territory of Hawaii _ 84 +8 80 +3 84 +5 78

Pensacola, Fla ..................... 83 +1 69 —4 55 —9 45

San Diego, Calif ... ... 88 | +17 €9 +9 55 +6 49

8cott Field (Bel.levllle), e 83 oo 74 |- 72 |aaeene- 66

Seattle, Wash______. 88 +5 75 0 68 -1 62

Spokane, Wash_ 89 ||t [V I P 73

‘Washington, D. 71 0 67 +3 67 +8 69

Wright Field (Dayto 81 ... 80 |..____ 79 |ameeeas 70

....... [:2 70 (. 44
....... 540 &
+5 64 +6 65
....... L 52
_______ [:1: 3 P 42
_______ [ (8 R, 48
- [ 3 PR 41

.- 60 | connan 83

. 38 |- 33

. 68 | .. 61
....... 48 |- 39
+1 51 +5 39
....... 53 | caeae- 45
+11 58 +9 49
45 62 -1 38
—12 42 -9 35
+6 45 +7 34
....... 56 | eun--- 46
-1 62 +2 b1
....... 621 ... 55
+13 85| +14 56
_______ [i ¢ 7 P— 54

Observations taken about 4:00 a. m., 75th meridian time, except along the Pacific coast and Hawaii where they are taken at dawn.

1 Army.

1 Weather Bureau.

2 Navy.

NOTE.—The departures are based on “normals’’ covering the following total number of observations made during the same month in previous years, including the current month:
Boston, 83; Norfolk, 101; Omaha, 146; Pear! Harbor, 108; Pensacola, 145; Ssn Diego, 159; Seattle, 31; Washington, 164.
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TABLE 2.—Free-air resultant winds (melers per second) based on pilot-balloon observations made near 5 a. m. (E. S. T.) during December 1936

[Wind from N =360°, E=90°, etc.}

l‘l&ell'tg:l.e Atlanta, Billings, Boston, Cheyenne, Chicago, C;’;giin' Detroit, argo, Houston, v{?: t Medforg, Murfrees-
(I{I Moz, Ga. Mont. Mass. vo. 111 ohio Mich. N. Dak ox. Fl: g reg boro, Tenn.
(1,554 mj || 09 m) || (1,088 m) (15 m) (1,873 m) (192 m) (153 m) (204 m1) (274 m) (21 m) a1 1) (410m) (180 m)
Altitude (m)
m.s. L. g o a ] =] g g o g g g o o
=] B S fe < L) (=) > < e =} P =} 3 =) > =} [ =} [ =] > =] I (=] b
Bl E S| E| S e Sl El B 2B 2|2 22|22 8222|2283
al> =R [=} > [= R a > a 3 s | > =] > [= T - a >3 Al [a] > a >
o o o o o 0o -] o -] o -] o o
342 1 1.5 |} 321 | 2.7 254 77 1.4 206 | 4.2 301 | 0.2 40 | 2.0 26 2.3 94| 0.2 238 0.8
__________ 327 | 4.2 {|oooa oo 209 { 3.3 39| 7.1 |1 275| 1.5 101 | 2.0 44 | 3.4 89| 0.7 209 3.8
__________ 811 | 7.2 ||| 201 4.4 310 6.6 || 310 | 6.3 214 1 1.5 15| 0.3 || 149 5.6 303 5.7
__________ 294 19.9 271 7. 305 | 5.4 304 ) 5.2 |/ 318 7.2 273 | 4.6 |/ 285 [ 2.3 |} 181 | 4.6 297 7.2
3351 2.7 || 284 |10.5 205 | 7. 303 | 6.9 321 7.5 |f 319 (11.4 281 1 6.8 (| 278 |50 (| 208 57 293 9.6
306 | 3.4 || 287 113.4 207 | 8. 318 | 7.7 325 [ 7.3 }] 332 [12.9 287 [ 8.7 (288 [ 6.7 || 217 | 5.8 301 9.3
301 | 5.4 || 269 (13.1 205 9. 328 1 10.0 R 283 |10.8 || 288 | 7.9 {| 208 4.6 295 10.1
202 1 8.6 {1 ____|.____ 203 1103 oo _f--..)] 308 9.8 || |- 262 |14.4 11 258 | 7.8 |[ 218 | LB f{-_.__.l-_.o__
296 112.9 [} ____|. ... 323 1 5.6 |---_|-----f] 207 | 3.8 (|- foot]-a--- JRUUR | RIRDE DR | DRSO PRUORVREY | (RPN PR | RN PR 200 | 4.7 ||-cooo|aceo s
Pear] Har- : Sault Ste
Newark, || Oakland, || Oklshoma Omaha, bor, Terri- || Pensacola, |} St. Louis, || Salt Lake {|San Diego, Marie Seattle, Spokane, ‘Washing-
J. Calif. City, Okla. Nebr tory of aul Mao. City, Utah alif. Mich, Wash. Wash, ton, D. C
(14 m) (8 m) (402 m) (3C6 M) Hawalii ! 24 m) {170 m) (1, 294 m) (15 m) (198 ™) (14 m} (603 m) (10 m)
68 m
Altitude (m) (@8
m.s. ]
Elpll8|lpl|l 8l |l B8iall B8 2!81s=s Elmll El 2 llElnll 8B 2|8 =1l8] = g | »
= = S = = = = = i=] = = = = = = b~ = = = = = = = = =] =
818 3| 8 g g g ! 8 H] 8 3| 8 g1 8 F4 g g 3 g |8 g8 3| 8 3 8
£l ]lE]= =3 |83 s lE| 2| &3 E 3 ||E]|3 B2l El3]E|= 219
[~ [= - A > = =] = =] > [ -3 a > = == =i > [l Q > =] >
-] o o o o ° o ° ° o o
2.4 |1 116 | 0.8 59 0.2)128810.7 23 3.9 277 | 1.8 711 1.4 2.3
7.7 76110 a0 1.6 | 297 { 2.1 8 3.1 || 284 ) 4.7 38|10 7.3
7.8 181 | 0.9 3IR 51 ) 204 |6.2 300 5.3 | 2061471 121 1.6 7.6
8.9 1129120 an7 7.2 (300 | 6.7 294 S.4 | 207 | 8.1 352 | 2.1 8.0
9.7 |1 243 |20 312 9.7 1 305 | 8.4 291 | 11.3 | 299 | 9.3 321 1 1.6 7.4
10.8 }| 242 | 2.6 304 | 11.7 |} 308 | 7.9 238 | 13.5 || 206 | 9.6 3221 2.0 6.0
252 | 3.3 307 | 11.8 [{ 307 |10.6 281 | 15.5 || 306 [12.1 312 3.2 7.2
235 | 3.4 284 1 142 ||| emae 272 |1 22,0 [joo.o|ao.. 200 | 4.2 8.0
437 R A W | PR (RIS | PROUSpRS [RSRRpR § FIPURpRIOE IS | FOURINY PRSP | NP R bt % 30 R N | R ISP | SRR PRSP | PRPURIPN EPRpRpRpn | IS N
1 Navy stations.

[Aerological Division, D. M. LITTLE, in charge]

By L. T.

Only those stations having a record of 1 year or nearly
1 year are included in table 1. The length of period on
which the normals are based at those stations for which
departures are indicated is shown at the bottom of table 1.

Airplane weather observations were discontinued at
Boston by the Massachusetts Institute of Technology
during May, and resumed there by the War Department
on August 1. On June 15, that Department began
observations at Barksdale Field, Shreveport, La. Air-
plane weather observations were discontinued at Sunny-
vale, Calif., during October when the Navy Department
moved its flying activities from that field. Airplane
observation stations were established at El Paso, Tex.,
and Spokane, Wash., on July 1, by the Weather Bureau
under contract with a commerecial operator; the Washing-
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ton State National Guard had made these flights for the
Weather Bureau during the preceding fiscal year.

The total number of pilot-balloon stations in operation
by the Weather Bureau at the end of 1935 was 77 (an
increase of 1 over the previous year), including 3 stations
in Alaska and 1 in Puerto Rico.

During the International month of June, the Weather
Bureau released 33 sounding balloons at Omaha, Nebr.
Twenty-eight (85 percent) of the meteorographs have
been found and returned to date.

Cooperation between the Weather Bureau and the
National Bureau of Standards was maintained during the
year, in the development of radio-meteorographs for use
with sounding balloons, and considerable progress
was made.



